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OnmdCow' 
Disease Rules 

Proposal Targets Use 
Of Carcasses in Feed 

By John Schwartz 

Washington Post Staff Writer - 

The Food and Drug Administration 
yesterday proposed tough new rules* to 
protect Americans from "mad cow" dis- 



The proposal would ban the practice 
■ of feeding cows, sheep and goats mix- 
tures containing ground up carcasses of 
animals that could be infected with the 
disease. 

While no cases of "mad cow" disease 
have been reported in this country, the 
incubation period is several years. The 
new rules, thai, are designed to kg» 
any disease that might have reacted 
this country from spreading rapidly 
through feed products. 

if there were a case [of the diseaje] 
to be found in this country— and thete 
is no case that we know of— the stej& 
that we're taking would confine Hfc 
spread and reduce whatever risk th«$f 
is to humans even further" said FE^\ 
Commissioner David A. Kessler, wh6 
called the new rules a "fire waH" 

Last year, the British government 
announced that there appeared to be a 
link between "mad cow" disease, also 
known as bovine spongiform encepha- 
lopathy or BSE, and 10 cases of a new 
variant of the Creutzfddt-Jakob disease, 
a rare but devastating human disease 
that progressively and fatally destroys 
brain tissue. 

The announcement caused' wu§»- 
spread panic among British consum&gi 
and prompted a ban an British beef in 
Europe. Subsequent studies have sup- 
ported the theory that the humans got 
the disease from eating contaminated 
beef. The beef contamination is be- 
lieved to have occurred because the ani- 
mals were given feed manufactured 
from the carcasses of sheep infected 
with a similar disease, scrapie. 

U.S. health officials assured the pub- 
lic that the disease was not a threat in 
this country, but took several steps to 
SeeFDA, A21 f CoLl 
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Cell Genesys To Get 
$26M In Gene Activation 
Pact With Hoechst 

By Charles Craig 
Staff Writer 

Hoechst Marion Roussel agreed to pay Cell Genesys 
Inc. up to $26 million for its gene activation technology to 
produce two protein drugs, one of which is erythropoietin, 
a red blood cell booster used to treat anemia. 

The deal represents Hoechst Marion Roussel's second 
license for technology to help it enter the lucrative market 
for therapeutic proteins, particularly erythropoietin, or 
EPO. Transkaryotic Therapies Inc., of Cambridge, Mass., 
owns the other gene activated protein production tech- 
nique licensed by Hoechst Marion Roussel, of Frankfurt, 

Germany. . 

Both gene activated technologies involve stimulating 
production of therapeutic proteins in human cells, which 

See Cell Genesys, Page 3 

Preclinical Problems Surface 
With A Second Cortech Drug 

By Charles Craig 
Staff Writer 

A Phase II pilot study of Cortech Inc.'s CE-1037, a par- 
enteral elastase inhibitor, for acute respiratory distress 
syndrome has been suspended after partner Hoechst 
Marion Roussel said safety concerns with the drug sur- 
faced in recent animal studies. 

Joseph Turner, chief financial officer with Denver- 
based Cortech, said Hoechst Marion Roussel, of Frankfurt, 
Germany, also has ended their collaboration on CE-1037, 
returning all rights to the product 

Turner did not know details of the preclinical studies 
Thursday. Frankfurt-based Hoechst AG, parent of Hoechst 
Marion Roussel, took over development of CE-103 7 in 1995 
when the German drug maker acquired Marion Merrell 
Dow, of Kansas City, Mo. 

No adverse events have occurred in any clinical trials 
with CE-103 7, Turner added. Patients were being enrolled in 

See ConecK Page 2 



Lacking DNA, RtyA, Prions 
Transmit Disease By 
Refolding 3-D Structure 

By David N. Leff 
Science Editor 

A pathogenic particle 100 times smaller than the small- 
est virus, could conceivably bring down the government of 
British Prime Minister John Major. 

This week, Major added another 100,000 head to the 1.2 
million cattle that Britain is slaughtering, to check the epi- 
zootic of "mad cow disease." which has plagued the coun- 
try for the past decade. His latest hike in the number of 
animals marked for destruction has the aim of reversing a 
ban on British beef exports imposed last March by the 
European Union. 

That embargo was in reaction to fear of possible con- 
tagion affecting the human form of the fatal bovine trans- 
missible spongiform encephalopathy that has decimated 
British herds. That human equivalent is an equally deadly 
brain infection, Creutzfeldt-Jakob Disease (CJD). 

See Prion, Page 4 

Amylin Pharmaceuticals Begins 
Pivotal Phase III Diabetes Trials 

By Lisa Seachrist 
Washington Editor 

Amylin Pharmaceuticals Inc. has initiated four addi- 
tional pivotal clinical trials of its diabetes therapy pramlin- 
tide. These US. and European Phase III trials complement 
two other Phase 111 trials begun in 1995 to test whether 
pramlintide offers additional blood glucose control to dia- 
betics on insulin and thereby reduces the risk of complica- 
tions like blindness, kidney failure and nerve damage 

The trials are randomized, double-blind, placebo-con- 
trolled experiments that will involve a total of 2,600 
patients at more than 200 sites in the U.S., Europe and 
Canada and will test the product in patients with both type 
I diabetes and type II diabetes that require insulin. The San 
Diego, company intends to submit pramlintide for 
approval in North America and Europe by the end of 1998 
assuming patient enrollment proceeds as planned. 

"Pramlintide could be an important adjunctive therapy 

See Amylin, Page 2 
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Other Ne ws to Note 

• Ligand Pharmaceuticals Inc. of San Diego, said 
chat Targretin, the company's lead retlnoid-based thera- 
peutic compound, has demonstrated efficacy as a chemo- 
preventive agent in a well studied, pre-clinical animal 
model of breast cancer — the NMU-induced rat mammary 
carcinoma model. Targretin-treated animals in the study 
showed a 90 percent reduction in tumor burden and tumor 
incidence compared to controls. The study results also 
indicated that Targretin may offer significant reductions in 
side effects over other breast cancer chemotherapy agents. 

• NeXscar Pharmaceuticals Inc. of Boulder, Colo., 
said that research published in the Journal of Clinical 
Investigation provides the first demonstration of in vivo 
efficacy of an aptamer directed against a cell surface recep- 
tor. In the paper, scientists from IMeXstar and their collabo- 
rators describe a series of aptamers, generated by the com- 
pany's proprietary SELEX combinatorial chemistry process 
that bind specifically and tightly to L-selectin, a cell surface 
receptor found on the surface of most leukocytes. 

• Quintiles Transnational Corp., of Research 
Triangle Park, N.C., has been added to NASDAQ-100 Index of 
the largest and most active non-financial issues listed on 
the NASDAQ Stock Market. Quintiles' total market value of 
approximately $2 billion is four times greater than the 
$500 million minimum for listing on the index. 

Amylin 

Continued from c Page I 

for the 7 million diabetics that rely on insulin; said Richard 
Krawiec, director of corporate communications for Amylin. 

Pramlintide is an analog of the hormone amylin which 
is produced by the same pancreatic cells that supply the 
body with insulin. In 1987, researchers discovered that 
amylin may play an important role in blood glucose regu- 
lation. Specifically, amylin appears to control the rate at 
which food enters the intestines and the bloodstream. 
Diabetics typically lack adequate amounts of the hormone, 
and as a result, they have huge amounts of glucose pour- 
ing into their bloodstreams after meals instead of getting a 
steady release of glucose. 

' Amylin serves to regulate the am ount of glucose that 

SB 



makes it into the bloodstream whereas insulin removes 
sugar from the bloodstream," said Krawiec "With both mech- 
anisms disabled, diabetics have very poor control over the 
amount of glucose in their bloodstreams. And, glucose is the 
toxic molecule that causes the complications of diabetes." 

Scientists at Amylin pharmaceuticals modified the hor- 
mone to make it less sticky and easier to inject Phase II tri- 
als of pramlintide showed that diabetics using the drug in 
addition to their insulin regimen had statistically signifi- 
cant improvement in glucose control. Amylin and their clin- 
ical collaborators, Johnson & Johnson, now are testing 
whether the drug improves glucose control in the long 
term. They are also testing to see if they can reduce the 
dosing schedule from four shots per day. 

"It's been 75 years since the discovery of insulin and 
that has been a life saver," Krawiec said. "But, insulin does- 
n't give adequate glucose control. Pramlintide may offer 
diabetics on insulin that control." ■ 

Cortech 

Continued from Page / 

the Phase II trial for acute respiratory distress syndrome 
when it was suspended. A review of the preclinical safety 
data will be conducted before deciding how to proceed. 

Another Phase II trial of the elastase inhibitor for cystic 
fibrosis has been completed and results are being analyzed. 

Turner said Cortech received $1 million in 1996 from 
Hoechst in support of the CE-1037 program. 

Two months ago SmithKline Beecham pic, of London, sus- 
pended a Phase II trial of Cortech's Bradycor after safety con- 
cerns were raised in rat studies being conducted for the phar- 
maceutical firm by an outside contract research organization. 

As with CE-1037, Bradycor, a bradykinin inhibitor, was 
not associated with any adverse reactions among patients 
in any clinical trial. The Phase II study of Bradycor for pre- 
vention of brain damage from head injuries was nearly 
completed when it was stopped. 

Turner said the trial, which had enrolled 130 of 160 
patients, will not be resumed. Bradycor's performance will 
be evaluated based on the data already collected and 
results are expected in the first quarter of 1997. 

The preclinical safety problems with Bradycor remain 
unexplained, he added. 

Cortech's stock (NASDAQ:CRTQ) closed Thursday 
down $0,188 to S1.437. ■ 
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Cell Genesys 

Continued from Page / 

otherwise would not produce them, as a means of avoiding 
intellectual property restrictions on marketing the drugs. 

Therapeutic proteins, such as EPO, insulin and growth 
hormone, currently are made by patented recombinant 
technologies involving introduction of cloned human 
genes in non-human cells. 

Hoechst Marion Roussel's alliances with Cell Genesys, 
of Foster City, Calif., and Transkaryotic Therapies license 
their technologies specifically for EPO. 

If successful in getting to market with the red blood 
cell booster, Hoechst Marion Roussel would compete with 
Amgen Inc., of Thousand Oaks, Calif., which developed the 
recombinant version, and its partner, Johnson & Johnson, of 
New Brunswick, N.J. 

However, some Wall Street analysts have suggested the 
battle's initial front will be the courthouse with litigation 
over patent rights. 

In its deal with Cell Genesys, Hoechst Marion Roussel, a 
subsidiary of Frankfurt-based Hoechst AG, paid $4 million 
up front and will contribute another $22 million in mile- 
stone payments. 

Hoechst Marion Roussel is expected to enter clinical 
trials in 1997 with a Transkaryotic Therapies gene activated 
EPO drug. Plans for development of a Cell Genesys gene 
activated EPO drug were not disclosed. Hoechst Marion 
Roussel officials also would not discuss differences or sim- 
ilarities in the Transkaryotic Therapies and Cell Genesys 
technologies. 

The pharmaceutical company's deals with Cell 
Genesys and Transkaryotic involve a second protein, but in 
each instance it has not been identified 

The alliance with Hoechst Marlon Roussel Is Cell 
Genesys' second. The two companies are collaborating on 
an AIDS gene therapy that could be worth up to S160 mil- 
lion to Cell Genesys. The deal included an equity invest- 
ment, giving Hoechst a 13 percent stake in Cell Genesys. 

Cell Genesys' chief financial officer, Kathleen Glaub, 
said her company has received $45 million from Hoechst 
since the AIDS program began in October 1995. The gene 



therapy involves genetically modifying killer T cells to 
destroy HIV-infected immune system cells. 

In Cell Genesys' gene activation technology, regulatory 
DNA elements are inserted into chromosomes to turn-on 
the gene responsible for expressing the specific protein of 
interest 

Akzo Nobel Pharma Group, of Arnhem, the 
Netherlands, was the first company to collaborate with Cell 
Genesys on a gene activation product. In 1994, the two 
signed an agreement for development of follicle-stimulat- 
ing hormone (FSH) for treatment of infertility. 

In addition to releasing news of the Hoechst deal, 
Glaub also said Thursday Akzo paid Cell Genesys $5 mil- 
lion to end that alliance and return rights to gene activated 
FSH. 

Akzo had developed a recombinant version of FSH and 
it began selling that product recently following settlement 
of a patent fight with Ares-Serono, of Geneva 

Akzo retains a non-exclusive license to Cell Genesys' 
gene activation technology. 

Cell Genesys' stock (NASDAQ:CEGE) closed Thursday 
up $0,875 to $8.37. ■ 



Other News to Note 



• Shaman Pharmaceuticals Inc-, of South San 
Francisco, said that Ono Pharmaceutical Co., Ltd., of Japan, 
has paid Shaman, $1 million for enhanced rights to develop 
and commercialize Shaman's diabetes compounds. 



Clarification 

, A headline on an article about a Genelabs 
Technologies Inc. collaboration in the Dec 19, 1996 
BioWorld Today should have clarified that the agreement 
was made with Dupont Merck Pharmaceutical Co. 




We bring you the world of biotech news. 
BioWorld® International 
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Prion 

Continued from Page / 

Major lost his majority in Parliament last week, leaving 
his government's survival at the mercy of votes by 
Northern Ireland's Ulster Unionist Party. As The New York 
Times pointed out on Dec 17, Northern Ireland "has the 
most grass-fed herds, and has suffered the fewest cases of 
the [mad cow] disease." 

What both the bovine and human afflictions have in 
common is an enigmatic, submicroscopic pathogen called 
the "prion" — "proteinaceous infective agent." (See 
8 io World Today, April 8,1996, p. 1.) 

Besides cows, the prion infects sheep and goats with 
scrapie, and mink with encephalopathy. In humans, besides 
CJD, it causes fatal familial insomnia (FFI), as well as 
Geistmann-Strassler-Scheinker syndrome. (See BioWorld 
Today, Aug. 10, 1995, p. 1.) These are all extremely rare dis- 
eases; incidence of CJD runs one in a million cases, ten per- 
cent of them familial. FFI, with perhaps 20 to 50 known vic- 
tims in the world, is infinitely more exotic 

When neurologist Stanley Prusiner propounded his dis- 
covery of the prion in 19*1, he described it as a protein devoid 
of nucleic acid, and totally unlike any virus, viroid, fungus or 
bacterium known. The doubts (not to mention hoots and 
scoffs) his claim raised at the time have largely dissipated. 
Prions now have recognition as causing diseases in man and 
beast, and these are widely researched today. 

Three Prion Transmissibility Persuasions 

It seems that, unique among diseases, the prion-inflicted 
ones are both inherited, infectious and spontaneous versions, 

Neurophysiologist Stephen DeArmond, a co-author of 
the Science paper, told BioWorld Today. "Mutations in the 
prion protein gene destabilize the molecule, and causes it 
spontaneously to form pathogenic prion protein particles. 

The other form," DeArmond continued, *re those 
forms of prion disease actually acquired by infection, of 
which we believe the variant CJD in Great Britain is one 
example. But 90 percent of the cases do not seem to be 
caused by a genetic predisposition, that is, a mutation, nor 
by an infection. We call that sporadic CJD, caused by a spon- 
taneous thermodynamic conversion from the normal to 
the abnormal structural form of the protein." 

What remains Is the large question: How can a pathogen 
containing no nucleic acid whatsoever transmit diseases, 
from cow to cow, and presumably person to person? 

Prusiner, at the University of California, San Francisco, 
holds that a change in 3-D protein structure rather than a 
gene transformation, is the answer, and has enlisted trans- 
genie mice to tackle this conundrum. His paper in todays 
Science bears the title: "Evidence for the conformation of 
the pathologic isoform of the prion protein enciphering 
and propagating prion diversity." 

Prusiner points to the fact that 3-D normal prion pro- 
tein "has a high a-helical content and is virtually devoid of 



p-sheets, whereas [mutant prion protein] has a high 15- 
sheet content." This profound conformational change, he 
observes, which converts the benign to the pathogenic, "is 
a post-translational process that does not appear to 
involve a covalent modification of the protein." 

These structural p-sheets," Prusiner has pointed out, 
have a possible bearing on Alzheimer's disease. All amy- 
loids studied to date,*, he told BioWorld Today two years 
ago, 'have a f5-pleated sheet structure." (See BioWorld 
Today, Feb. 10,1994, p.l.) 

The transgenic chimeric mice his laboratory has con- 
structed carry a combined murine and human prion gene, 
which renders them susceptible to human prions. The co- 
authors injected extracts from patients dead of either CJD 
or FFI into the animals' brains. 

The mutant prion proteins that cause these disorders 
are chemically similar, but differ in their 3-D structure. 
When Prusiner's co-authors cleaved CJD material with an 
enzyme in vitro, they got a 21-kiloDalton fragment. FFI 
brain extracts came up 19 kiloDaltons. 

So they asked their mice whether the human prions put 
into their living brains inherit the same differing CJD and 
FFI fragments. The answer: They did. About 200 days after 
inoculation, FFI material produced the 19 kD mutant human 
brain fragment Extracts from both familial and sporadic 
CJD brains yielded the 21 kD version. 

This result," the Science paper concluded, "suggests] a 
mechanism to explain strains of prions where diversity is 
encrypted in the conformation of [the mutant prion pro- 
tein]. 

Viral Nucleic Acid Adherence 

But neurologist Michael Harrington at California 
Institute of Technology, in Pasadena, and many others in 
the field, persist in suspecting that somewhere in the 
prion haystack lurks a virus that transmits the diseases. 
As quoted in an editorial titled "Ironing out the wrinkles 
in the prion strain problem," Harrington told Science 
readers: "[Prusiner's] paper is evidence that the confor- 
mational differences yield strains," but added that it 
doesn't prove it." ^ 

DeArmond said: The people who support the viral, or 
nucleic-acid hypothesis, have no data at all. It's all based on 
a hope and faith that it's gotta be a virus, whereas the 
prion-only hypothesis is based on a mountain of neuro- 
chemical data, which shows that the purified agent is the 
prion protein. If you eliminate the prion protein from an 
animal, by making knockout mice, you cannot propagate 
prions or infectivity." 

In the editorial, the paper's first author, post-doctora 
fellow Glenn Telling, observed: "There are people who wiN 
go to their graves believing that these diseases are caused 

by viruses" , , . . 

To which Prusiner added: They can think what they 

want. I can't help them.' 
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Mad cow disease diagnosed in humans 

News that mad cow disease might have cropped up in 12 
people this spring—perhaps as a result of eating meat from 
infected British cattle (SN: 4/13/96, p. 228)— sent researchers 
scrambling to their labs. There they focused on PrP, a protein 
suspected of causing that disease and some other fatal brain 
disorders in humans, including Creutzfeldt-Jakob disease (CJD). 

Now, British researchers report they have direct evidence 
that mad cow disease, or bovine spongiform encephalopathy, 
was indeed transmitted from cattle to people. The evidence lies 
in PrP's shape, which appears to determine whether it coexists 
harmlessly with other proteins in brain cells or wreaks havoc. 

Earlier studies indicated that normal PrP and its warped, dis- 
ease<ausing alter ego, known as a prion, are biochemically 
identical. This finding led researchers to conclude that changes 
in PrP structure result in functional differences, which would 
account for the different symptoms among infected species. 
They also theorized that a prion, which has no genetic material, 
replicates by twisting normal PrP into its own image. 

John Collinge of the Prion Disease Group in the Imperial Col- 
lege School of Medicine at St. Mary's in London and his col- 
leagues report in the Oct. 24 Nature that they can exploit the 
different shapes to trace the transmission of prion strains 
within and between species. 

The team used a standard laboratory technique to generate 
a band pattern for each protein. They found that most prions 
taken from different hosts formed distinctly different patterns. 
Since the proteins are biochemically alike, the variations prot> 
ably signal differences in their shape. 

The band pattern of prions taken from people who died of 
the human variant of mad cow disease matched the pattern 
from mice and monkeys infected in the lab with mad cow dis- 
ease. It differed from the band pattern of prions from people 
with CJD. Such differences could form the basis of a new diag- 
nostic test (SN: 10/12/96, p. 238), the researchers say 

Adriano Aguzzi and Charles Weissmann of Zurich University 
say in an accompanying editorial that the new work repre- 
sents "an exciting new approach" to the study of prions and 
the role they play in these rare brain diseases. 

Did rabies fell Edgar Allan Poe? 

When literary figure Edgar Allan Poe collapsed in front of 
Ryan's Saloon in Baltimore on Oct 3, 1849, everyone assumed 
the writer's boozy lifestyle had finally taken its toll. 

Not so, says R. Michael Benltez of the University of Mary- 
land Medical Center In Baltimore. Benltez' analysis of histori- 
cal records shows that Poe probably died of rabies, a viral dis- 
ease of the central nervous system. 

Poe was taken to a hospital in Baltimore, where he suffered 
from delirium and tremors, both common in alcoholics who 
have not had a drink for 5 to 10 hours. After 3 days, he recov- 
ered briefly, then lapsed into delirium and confusion. The 
writer remained In this state until his death on Oct. 7, 1849. 

The relapsing nature of Poe's illness doesn't match the 
symptoms of alcohol withdrawal, Benltez says. Furthermore, 
historical evidence suggests that Poe had abstained from 
alcohol for the 6 months prior to his collapse. He refused an 
alcoholic drink In the hospital. 

The symptoms of Poe's illness mirror those of a rabies 
infection, Benltez notes in the September Maryland Medical 
Journal Even more telling, Poe had great difficulty drinking 
water during his hospital stay. Rabies produces involuntary 
spasms of the throat that make swallowing difficult. 

Poe was a well-known animal lover and was especially fond 
of cats, which can transmit the rabies virus. There was no 
record of an animal bite preceding Poe's ailment, but the ill- 
ness can take more than a year to surface, Benltez says. 

282 



Iron pills improve kids' test scores 

Using dietary supplements to treat iron deficiency improves 
a girl s learning and memory, a new study finds. 

Teenage girls face a particular risk of iron deficiency "A lot 
o iron is used up laying down new muscle and expanding the 
blood volume" to meet the needs of a growing body, explains 
pediatrician Ann B. Bruner of Johns Hopkins Children's Center 
in Baltimore. However, this is also the time that girls begin to 
menstruate. "And it's probably the addition of this [iron loss 
in] menstrual blood," she says, tt that leaves many girls in a 
negative iron balance during much of puberty." 

Working with four local schools— two public two pri- 
vate— Bruner's team recruited 716 girls age 14 'to 18 for 
blood tests. Of the 112 girls who were iron<Jeficient but not 
anemic, 81 entered the study. After giving each girl four tests 
of attention and memory, Bruner's group randomly assigned 
half of the teens to receive daily pills containing 260 mil- 
ligrams of iron and the other half to get identical pills con- 
taining no iron. Eight weeks later, all of the girls took the bat- 
tery of tests again. 

"Adults and teenagers with iron deficiency frequently 
report they have trouble concentrating," Bruner notes. In this 
study, however, iron had no effect on scores from the three 
tests measuring attention. It made a difference only on the 
Hopkins Verbal Learning Test. Here, each girl listened to 12 
words and then tried to recall them. The researchers adminis- 
tered the exercise three times, using the same list, and added 
the correctly recalled words from all three trials. 

Both groups of girls scored the same on the initial group of 
tests. Eight weeks later, the iron-supplemented girls remem- 
bered an average of one word more on each of the second 
and third trials, she reports in the Oct. 12 Lancet. The girls 
who received the ironfree pills scored the same on both bat- 
teries of tests. 

Bruner would prefer that teens— especially the 15 percent 
of girls with iron deficiency— eat an extra serving of perhaps 
spinach, raisins, or wheat germ three times a week. But as a 
mother, she's learned that children don't always cooperate, 
making vitamin and mineral supplements a useful fallback! 
Indeed, she finds that none of the teenage girls she treats eats 
breakfast. They're too busy doing their hair," she says. Then 
they skip those "nasty" school lunches, snack on chips and 
sodas after school, and pick up dinner at the fast-food franchise 
where they work. "Unfortunately," she laments, "this is real." 

... as does breakfasting near test time 

Children who eat breakfast at school score better on tests 
of verbal learning and memory than kids who either skip 
breakfast or eat at home, an Israeli study found. Its authors 
suggest that a meal's effect on learning may trace to how long 
it elevates concentrations of sugar in the blood. 

Pediatrician Nachum Vaisman of Kaplan Hospital in 
Rehovot and his coworkers studied 569 children age 11 to 13. 
After giving the children a series of tests, the researchers 
assigned two-thirds of them to a breakfast of sugared corn- 
flakes and milk at school for the next 2 weeks. At the end of 
the study, they retested the children, administering the tests 
just 30 minutes after the school-fed children had completed 
their meals. 

On each of 10 different measures of memory and learning, 
children who ate at school performed better than those who 
had eaten at home and at least as well as— but usually better 
than— those who had skipped breakfast. Vaisman's team sus- 
pects that a transient increase in blood sugar explains why 
the children fed at school outperformed those who had eaten 
2 hours earlier at home. They report their findings in the Octo- 
ber Archives of Pediatrics and Adolescent Medicine. 
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